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INTRODUCTION 

For  the  most  part,  the  production  of  agricultural  crops  in  the  arid  West 
requires  irrigation.   In  Nevada,  the  irrigation  of  land  is  a  relatively 
expensive  proposition.  The  Desert  Land  Entry  Act,  passed  by  Congress  in 
1877,  recognizes  that  land  must  be  held  in  larger  quantities  than  avail- 
able through  the  Homestead  Act  in  order  to  justify  the  expense  of  irri- 
gation.  The  1877  Desert  Land  Entry  Act  allowed  an  individual  to  receive 
640  acres  for  $1. 25/acre  and  to  reclaim  the  lands  through  the  application 
of  water.  Amendments  in  1891  and  1915  reduced  the  acreage  to  320  acres 
(640  for  a  family)  and  contain  specific  requirements  for  irrigation. 

During  the  most  active  period  for  filing  of  Desert  Land  Entries  (DLE)  in 
Nevada  (1950-1964),  7,152  applications  were  received.  On  June  4,  1964, 
the  Secretary  of  the  Interior  closed  the  land  in  the  State  of  Nevada  for 
filing  of  petitions  under  the  various  agricultural  entry  acts:  Desert 
Land,  Homestead,  and  Pittman  Acts.  The  reason  for  the  closure  was  con- 
cern about  appropriation  of  water  in  some  valleys  due  to  the  agricultural 
entries.   The  closure  was  to  allow  time  for  assessment,  in  an  orderly 
fashion,  of  the  water  availability  and  agricultural  potential  of  the  valleys. 

The  moratorium  on  Desert  Land  Entries  was  lifted  in  Nevada  on  January  1,  1979, 
as  a  result  of  litigation  filed  by  the  State  of  Nevada.   In  the  first  90 
days  after  the  moratorium  was  lifted,  the  Bureau  of  Land  Management's  (BLM) 
Nevada  State  Office  responded  to  over  8,000  inquiries  on  DLEs.   During  the 
initial  90  day  filing  period  (January  2  -  April  2,  1979)  1,745  applications 
were  received. 

Historically,  less  acreage  has  been  transferred  to  citizens  in  Nevada  under 
agricultural  entry  acts  than  in  any  other  western  state.   Farming  in  Nevada 
depends  heavily  on  the  diversion  of  surface  waters  to  irrigation  rather  than 
the  pumping  of  groundwater.  As  the  limited  surface  water  becomes  fully 
appropriated,  the  costs  of  developing  underground  water  for  agricultural 
become  a  major  constraining  element.   Other  reasons  for  lack  of  agricultural 
entries  include:   limited  precipitation  which  results  in  little  water  avail- 
able for  agriculture;  rugged  topography;  a  harsh  climate  and  limited  growing 
season  in  much  of  the  State;  alkaline  soils  in  many  of  the  valleys;  and 
distance  from  major  markets.  Various  combinations  of  these  factors  result 
in  desert  farming  being  economically  marginal  in  Nevada. 

The  economic  situation  facing  the  DLE  applicant  today  is  as  bad  or  worse 
than  that  faced  in  the  past.  Prices  for  alfalfa  hay,  wheat,  and  barley 
have  declined  since  1974.   Prices  received  for  potatoes  in  1978  were  18 
percent  above  the  1974  level;  however,  current  (1979)  prices  have  returned 
to  the  1974  level.  Only  alfalfa  seed  has  shown  a  steady  increase,  at  39 
percent  above  the  1974  level.  These  five  crops  represent  97  percent  of 
the  total  crop  acreage  if  other  forms  of  hay  are  excluded;  they  are  the 
main  cash  crops  in  Nevada.   Production  costs,  on  the  other  hand,  increased 
a  total  of  32  percent  between  1974  and  1978.   Clearly,  the  price  received 
for  crops  has  not  kept  up  with  the  cost  of  production. 


A  detailed  study  has  been  prepared  by  the  BLM* s  Nevada  State  Office  to 
assess  the  economic  situation  facing  the  DLE  applicant.  Crop  budgets 
were  developed  for  alfalfa  seed,  alfalfa  hay,  spring  wheat,  and  potatoes. 
Budgets  were  based  on  current  costs  on  existing  farms  and  on  estimates 
of  the  costs  of  developing  deep-well  irrigation  systems.  A  summary  of 
the  major  assumptions  and  conclusions  is  reported  here.  The  full  report 
is  available  at  the  BLM' s  Reno  Office. 

DLE  COSTS 

The  major  costs  facing  the  DLE  applicant  are  irrigation  costs.   Under 
most  conditions  a  deep-well  irrigation  system  is  needed  to  open  new 
land.   Nevada's  valleys  are  alluvium  deposits,  and  well  yields  will 
generally  support  only  limited  acreage,  precluding  any  economies-of- 
scale.   Present  well  development  and  pumping  unit  costs  are  estimated 
to  be  $174,000  to  irrigate  320  acres  (Table  1)  with  annual  fuel  costs 
between  $19,000  -  $24,000.   Irrigation  system  investment  depends  on 
the  type  of  irrigation  system  required,  and  is  dependent  on  such  physical 
features  as  slope  and  soil  characteristics.   In  addition,  it  is  estimated 
that  the  cost  of  the  development  of  the  land  itself  will  increase  the 
total  development  costs  to  $200,000  to  $280,000  per  entry.   Costs  for 
two  irrigation  sprinkler  systems--center  pivot  and  side  roll--are  detailed 
in  Tables  2  and  3.  A  surface  irrigation  system  (flood  or  ditch)  could  be 
considered  if  the  land  has  less  than  a  five  percent  slope.   A  surface 
irrigation  system  would  require  less  fuel  and  less  initial  capital,  but 
it  does  involve  considerably  more  labor.  The  effects  of  different  irri- 
gation assumptions  on  net  income  are  shown  in  the  next  section. 

Labor  provided  by  the  owner  and  family  members  is  not  included  as  a  cost 
in  the  budgets.  This  allows  the  determination  of  an  income  level  resulting 
from  the  agricultural  development  of  a  new  farm.  An  income  level  of 
$5,700  (1979  Bureau  of  Labor  Statistics  poverty  level  for  a  rural  farm 
family  of  four)  should  be  considered  the  minimum  acceptable  level. 

CROP  BUDGET  ANALYSIS 

Crop  budgets  developed  for  alfalfa  hay,  alfalfa  seed,  wheat,  and  potatoes 
under  the  irrigation  assumptions  of  two  1,500  gpm  wells  and  a  side  roll 
sprinkler  system  are  shown  in  Tables  4-8.   Illustrations  1-4  show  the 
effects  of  alternative  irrigation  and  yield  assumptions  on  net  income. 
Average  1976-1978  prices  were  used  throughout  the  analysis.  The  results 
are  discussed,  by  crop,  below.   Because  of  the  requirements  to  rotate 
the  crops,  the  results  of  the  individual  crop  budgets  must  be  weighted 
by  their  relative  length  of  time  in  a  rotation  system. 

Alfalfa  Hay 

Alfalfa  hay  is  produced  in  every  county  in  the  State.   Prices  received 
for  alfalfa  hay  were  low  during  1978  and  have  only  recently  climbed  back 
to  $60/ton.   Alfalfa  hay  yields  are  lower  in  Nevada  than  in  some  of  the 
surrounding  states  due  to  short  growing  season.   Given  the  high  costs  of 


developing  a  deep-well  irrigation  system,  low  yields,  and  low  cash  value 
per  acre,  income  from  alfalfa  hay  production  is  negative  under  all  irri- 
gation assumptions  except  the  high  yield,  low  irrigation  cost  assumption. 
This  assumption  requires  a  long  growing  season  and  easily  developed  land. 

Fixed  machinery  costs  (excluding  irrigation  costs)  are  a  minor  component 
($15/acre)  of  total  costs  of  raising  alfalfa  hay.   Even  if  an  existing 
farm  operation  is  expanding  and  the  farmer  owns  all  his  own  equipment 
he  will  probably  not  be  able  to  profitably  develop  a  deep-well  irrigation 
system  to  raise  alfalfa. 

Small  Grains 

Prices  received  for  wheat  and  barley  in  1978  are  lower  than  the  prices 
received  in  1974.   Both  barley  and  wheat  are  important  in  crop  rotation 
systems  in  the  State. 

The  budgets  developed  in  Table  6  and  summarized  in  Illustration  2  are 
based  on  spring  wheat.  Winter  wheat  is  closely  comparable  with  spring 
wheat  so  the  same  numbers  can  be  used.  To  adjust  the  budgets  for  bar- 
ley, $2.50/acre  must  be  added  to  costs  and  $49.43/acre  must  be  subtracted 
from  the  income  received  for  a  net  return  adjustment  of  -$51.93/acre  at 
medium  yields. 

Income  is  negative  for  wheat  and  barley  under  all  price,  yield,  and 
irrigation  assumptions. 

Potatoes 

Potatoes  are  a  relatively  new  crop  in  Nevada  with  significant  acreage 
being  planted  in  potatoes  only  after  1974.   Prices  for  potatoes  averaged 
$3.00/cwt  in  1978  but  currently  (March  1979)  they  have  dropped  to  $2.50 
per  cwt. 

Potatoes  are  the  highest  risk  crop  of  those  analyzed.   Annual  costs  are 
$312,738  versus  $111,439  for  alfalfa  hay.   Hence,  the  potential  for  losses 
are  much  greater  for  potatoes  than  for  other  crops. 

Returns  are  negative  under  average  prices  and  medium  yield  assumptions 
for  all  irrigation  systems.  This  situation  is  even  worse  if  one  con- 
siders current  (1979)  prices.   Returns  are  positive  under  all  high 
yield  assumptions. 

Alfalfa  Seed 

Alfalfa  seed  is  the  only  crop  analyzed  that  has  shown  a  steady  increase 
in  price. 

Alfalfa  seed  production  is  concentrated  in  Humboldt,  Pershing,  and  Lander 
Counties  and  requires  fairly  restrictive  growing  conditions,  i.e.,  suit- 
able soils  and  climate  and  relative  isolation  from  other  crops.   Alfalfa 


seed  is  also  the  only  crop  raised  in  Nevada  that  is  nationally  significant; 
Nevada  ranks  fourth  in  the  nation. 

Under  high  yield  assumptions,  income  from  alfalfa  seed  production  is 
positive  under  all  irrigation  assumptions.  Income  is  negative  under 
all  medium  and  low  yield  assumptions. 

Rotation  Systems 

Crop  rotation  systems  are  necessary  in  farming  to  help  prevent  declining 
yields.   Three  rotation  systems  are  shown  in  Table  9:  alfalfa  seed-small 
grains,  potatoes-small  grains,  and  alfalfa  hay-small  grains.   Income  is 
negative  under  these  systems  except  under  the  assumptions  of  average 
prices  and  high  yields  for  potatoes-small  grains  and  alfalfa  seed-small 
grains.  These  assumptions  are  very  restrictive  and  not  likely  to  occur 
in  most  instances. 

SUMMARY 

Except  in  limited  circumstances,  it  is  not  profitable  to  develop  new 
agricultural  acreage  in  Nevada.   Reasons  for  this  situation  include: 
high  costs  of  developing  new  farm  acreage;  low  prices  farmers  receive 
which  have  not  kept  up  with     costs;  and  harsh  physical  conditions 
which  prevent  the  attainment  of  high  yields  throughout  most  of  the  State. 

A  family  income  above  the  poverty  level  ($5,700)  using  1976-1978  average 
prices  is  only  possible  for  the  high  value  crops  of  potatoes  and  alfalfa 
seed  under  high  yield  assumptions.   High  yield  conditions  for  growing 
these  crops  exist  only  in  a  few  counties  in  the  State.   Income  for  the 
other  crops  systems  analyzed  is  below  the  poverty  level. 


TABLE  1 
Estimated  Costs  of  Two,  1,500  GPM  Irrigation  Wells 

320  Acres 


Specifications  Costs 

Well:  Based  on  500'  gravel  pack,  16"  casing 

Test  well  8"  500'  @  $15. 00/ ft.  $  7,500 

Electric  log  §  hydro,  geology  work  1,500 

Pilot  hole  12V  hole  @  $15.00/ft.  7,500 

Ream  to  24M  @  $40.00/ft.  20,000 

16"  casing  500'  @  $12.00/ft.  6,000 

Well  Screen  @  $42.00/ft.  x  44  ft.  1,848 

Select  gravel  for  packing  26  cy  @  $10.00/cy  260 

Grouting-7  cy  grout  @  $40.00/cy  280 

Well  platform  5  cy  concrete  @  $100/cy  500 
Miscellaneous  work  by  the  hour 

Developing  @  $125.00/hr.  x  20  hr.  2,500 

Setting  screen  @  $125.00/hr.  x  10  hr.  1,250 

Total  Well  Costs  $  49,138 

Engine,  Column,  and  Pump 
1,500  gpm  with  350'  lift 

166  HP  diesel  engine,  right 

Angle  drive  12"  bowls,  10"  column, 

13/16"  shaft  $  32,373 

Transportation-engine  column  §  pump  420 

Install  @  $125/hr.  x  40  hrs.  5,000 

Total  Engine,  Column,  and  Pump  Costs  $  37,793 

(Total  Costs  per  well  including  well, 

engine,  column,  and  pump)  ($  86,931) 

TOTAL  COSTS  (2  Wells)  $173,862 


Source:   BLM  Nevada  State  Office,  February  1979. 


TABLE  2 
Irrigation  and  Land  Development  Costs 
Center  Pivot  -  260  Irrigated  Acres 


fosts 


Life 


Total 
Cost 


Land  Development  1 
Shaping  $  grad- 
ing ($100/acre) 
Fencing 


Annual 

Annual 

Cost 

Cost/Acre 

$2758 

$  10.61 

668 

2.57 

10827 

41.64 

14168 

54.49 

30  yrs 
30  yrs 


Well  Costs  x 

Well  (2  1,500  gpm)  25  yrs 
Engine,  pump  and 
gearhead  (diesel)   8  yrs 

2 
Irrigation  System 

Center  pivot 

assembly  15  yrs 

(2  @  $41,898  ea.) 

Total  Capital  Costs 


$26000 
6300 


98276 
75586 

83796 


289958 


Operating  Costs  2 
Power* 

(13  gal./hr.  -  48"/acre)* 
Engine  maintenance  (5%  of  fuel) 
Pump  £  engine  repairs 
Center  pivot-assembly  repairs 
(4%  investment) 

Subtotal 

Labor 
Total  Operating  Cost 

TOTAL  COSTS 


11017 


39438 


42.37 


151.69 


23494 

90.36 

1175 

4.52 

7142 

27.47 

3352 

12.89 

35163 

135.24 

702 

2.70 

35865 

137.94 

75305 

289.63 

*BLM  estimate 

Source:   1.   BLM  Nevada  State  Office,  Feb.  1979. 

2.   Fred  Meyer,  Gordon  Myer,  and  Ronald  Shane, Irrigation  Costs  of 

Side  Roll,  Center  Pivot  and  Low  Pressure  Center  Pivot  for  Diesel 
and  Electric  Power,  Reno,  Nevada:  University  of  Nevada,  Reno, 
Division  of  Agricultural  and  Resource  Economics  (in  press). 


TABLE  3 
Irrigation  and  Land  Development  Costs 
Side  Roll  -  304  Acres 


Coat? Life 

Land  development  L 
Shaping  §  grad- 
ing ($100/ acre)   30  vrs 


Fencing 


30  yrs 


Well  Costs  i 

Well  (2,  1500  gpm)25  yrs 
Engine,  pump,  and 
gearhead  (diesel)  8  yrs 

Irrigation  System 
Side  roll  assem-  12  yrs 
bly  (2  @  $37,390 
each) 


Total 

Annual 

Annual 

Cost 

Cost 

Cost/Acre 

$30400 

$  3225 

$  10.61 

6300 

668 

2.20 

98276 

10827 

35.6? 

75586 

14168 

46.61 

74780 


10975 


36.10 


Total  Capital  Costs 

Operating  Costs  2 

Power  (11  gal./hr.  -  48"/acre)* 
Engine  maintenance  (5%  of  fuel) 
Pump  and  engine  repairs 


280942 


39863 


23244 
1161 
7023 


Side  roll  assembly  repairs  (5%  of  investment)   3739 


151.14 


76.45 

3.82 

23.10 

12.30 


Subtotal 

Labor  (2  hrs.  @  4.50/hr) 
Total  Operating  Cost 


35167 
2736 

37903 


115.67 
9.00 

124.67 


TOTAL  COSTS 


79766 


255.81 


*BLM  estimate 


Source:   1.   BLM  Nevada  State  Office,  Feb.  1979. 

2.   Fred  Meyer,  Gordon  Myer,  and  Ronald  Shane,  Irrigation  Costs  of 
Side  Roll,  Center  Pivot  and  Low  Pressure  Center  Pivot  for  Diesel 
and  Electric  Power,  Reno,  Nevada:  University  of  Nevada,  Reno, 
Division  of  Agricultural  and  Resource  Economics  (in  press) . 
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Table   7 
POTATOES 
SIDE   ROLL   -   304   ACRES 
2,    15  00  GPM    WELLS 


COSTS 

DISC 

PLOW 

SMOOTHING 

PLANTI NG 

HARROW 

HILL    UP    *  FURROW 

INSECT  CONTROL 

WEED  CONTROL 

DISEASE  CONTROL 

FERTILIZER 

SPROUT    INHIBITOR 

DEFOLIATE 

ROLLER 

HARVEST 

HAUL 

STORE 

HIRED   LABOR 

IRRIGATION    (FUEL,    REPAIR,    MAINTENANCE) 

GENERAL    OVERHEAD    (5*   OF    VARIABLE    COSTS) 

INTEREST   ON   OPERATING   CAPITAL    (12.5%) 

TAXES  ON    LAND 

AMORTIZED   LAND   DEV.    AND    I RR .    COSTS 

TOTAL    COSTS 

INCOME 

320    CWT.    AT    S3.00/CWT. 

RETURN    TO   LAND,    LABOR,    AND    MANAGEMENT 

OPERATOR'S    LABOR    (    5.24      HR .    AT    $4.50   HR . ) 

RETURN    TO   LAND   AND    MANAGEMENT 


PER    ACRE 

TOTAL 

VALUE 

VALUE 

5.36 

1  629 

9.34 

2839 

3.30 

1003 

207.17 

62980 

2.68 

815 

2.69 

818 

107.00 

32  52  8 

1  1  .00 

334  4 

13.00 

3952 

107.50 

32680 

15.00 

4560 

10.50 

3192 

2.96 

900 

34.07 

10357 

40.00 

12160 

1 18.16 

3  5921 

31  .14 

9467 

77.21 

23473 

39.90 

12130 

52,91 

16084 

6.71 

2040 

131.14 

39867 

1028.74 

312738 

960.00 

291840 

-68.74 

-20898 

23.58 

7168 

-92.32 

-28066 

NOTE   -    BASED   ON   PRELIMINARY    BUDGETS   DEVELOPED    BY   UNIVERSITY   OF    NEVADA, 
DIVISION    OF    AGRICULTURAL   AND   RESOURCE    ECONOMICS 
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ILLUSTRATION  1 
Net  Income  By  Yield  -  Alfalfa 
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ILLUSTRATION  2 
Net  Income  By  Yield  -  Spring  Wheat 
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ILLUSTRATION  3 
Net  Income  By  Yield  -  Potatoes 
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ILLUSTRATION  4 
Net  Income  By  Yield  -  Alfalfa  Seed 
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